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ABSTRAK 
Realiti Berperantara (AR) merupakan salah satu teknologi visualisasi yang 
semakin mendapat perhatian dalam semua bidang, terutamanya dalam bidang 
pendidikan. AR telah diaplikasikan di dalam bidang pendidikan untuk menghasilkan 
pengalaman pembelajaran yang unik. Pelajar di awal pendidikan cenderung untuk 
mengalami kesukaran dalam memahami konsep pembelajaran sains yang abstrak. 
Dengan memperkenalkan AR dalam bilik darjah, AR boleh berfungsi sebagai material 
yang berkesan untuk menambah kefahaman pelajar disebabkan oleh AR boleh 
menawarkan pembelajaran yang kaya dengan media. Oleh itu, tujuan projek ini adalah 
untuk membangunkan satu aplikasi AR Sains untuk pelajar sekolah rendah. Selain 
memaparkan setiap process yang berkenaan, pelajar juga dapat visualisasi konsep 
sains dalam process pembelajaran. Tiga aplikasi AR yang sedia ada dalam bidang 
pendidikan telah dikaji untuk menghasilkan versi aplikasi yang lebih baik. Model 
ADDIE telah dipilih untuk membangunkan  aplikasi ini. Terdapat lima fasa yang 
terlibat dalam model ini untuk memastikan rekabentuk dan pembagunan aplikasi 
mencapai objektif yang dicadangkan. Aplikasi yang dibangunkan dinilai oleh guru dan 
pelajar sekolah rendah untuk menentukan keberkesanannya dan persepsi terhadap 
aplikasi tersebut. Dalam kaji selidik yang dijalankan mendapati pelajar memberikan 
reaksi yang positif dan bersetuju aplikasi ini mampu meningkatkan kefahaman mereka 
dalam subjek sains. 
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ABSTRACT 
Augmented Reality (AR) is one of the visualization technologies that gradually 
gaining considerable attention in every field, especially in education area. AR have 
been applying in education field to create a unique learning experience. In early age of 
education, primary school students have trouble grasping and understanding the 
abstract science concept. By bringing the AR into the classroom, AR can serve as an 
effective tool to gain understanding since AR offer rich media learning. Therefore, the 
purpose of this project is to design and develop a Science AR application for primary 
school students. Besides displaying each process upon presentation of its 
corresponding marker, students can visualize the concept of science in process of 
learning. Three existing application of AR in the field of education has been review to 
produce a better version of application. ADDIE model has been chosen in development 
of this application. There were five phases involved in the model to make sure that the 
designing and developing of the application has achieves the proposed objective. The 
application was evaluated by the teacher and primary school students to investigate its 
effectiveness and user perception toward the application. The result showed that 
students give positive feedback and they agree this application can improved their 
understanding in science subject. 
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CHAPTER 1 
 
 
INTRODUCTION 
1.1 INTRODUCTION 
Over the last two decades, Augmented Reality (AR) have been receiving 
attention. AR can be defined as a human machine interaction tools for computer 
generated an information to the real world environment. AR is an innovative 
technology that able to supplement a real world environment with computer to 
generated sensory inputs. These virtual component seem to coexist with the real one 
in the same spaces, enhances the user perception of reality and enriching the 
information. The AR technologies has been firstly used for the training pilots in year 
1990s and have been start used in CAD programs for education in learning process, 
military, medicine, engineering design, robotic, telerobotic, manufacturing, 
maintenance and repair applications, consumer design, psychological treatments, etc. 
(Azuma & Behringer., 2001). 
AR have been applying in education field to create a unique educational 
learning. According to the 2016 Horizon Reports, AR with its information over 3-
Dimensional (3D) spaces can create a new experienced and recommended that AR 
technologies should be applied to bring new opportunities for teaching, learning 
technique, research and creative inquiry (Becker et al., 2016). Following the trend of 
technology development today, a few educational studies aim to examine what role 
AR, a technique of blending virtual information with real environment in real time 
(Cheng, 2017). AR has been touted as one of the most attractive technologies for 
education, being powerful and motivating tool which involve combination of sound, 
sight and touch (Cascales, Laguna, Pérez-López, Perona, & Contero, 2012). For the 
generation that raised in interactive technologies, bringing AR technology into 
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classroom is effective in maintaining a high level of motivation and engagement 
among student (JessicaWenke, 2016).  
Learning experience is important in teaching and learning process for primary 
education due to student in age 7 – 12 need to gain more attention to increase 
motivation and satisfaction in classroom (Pérez-López & Contero, 2013). In this 
project, an AR application for educational purposes, more specifically in Science 
education for primary school are developed. This application has potential to grab 
attention for the students in learning process. It also potential to engage and motivate 
learners to explore material from different perspectives. It allows the demonstration of 
spatial relationships and the interactions of elements within a 3D space. Student can 
easily understand on what they are learning with the real experiences. 
1.2 PROBLEM STATEMENTS 
With enhancement in education, traditional ways of education are not efficient. 
The process of teaching and learning in primary school used conventional method such 
as using chalk to write, textbook and graphic to explain (Perlis, 2018). Textbook play 
a traditional role in science classroom (Ding, 2014). Teachers used a textbook only to 
help student read the topic being taught. But textbook reading only is not enough to 
encourage students learn well. Students need to imagines themselves in real world 
environment of the chapter they studying. A study revealed that many students 
disagrees with the methods of teaching that only focused on the textbook. It was found 
that many teachers focused on memorizing rather than making student to understand 
(Rasmy, Selvadurai, & Sulehan, 2017). Teacher not only need to find the research-
based problems suitable for their classes but also need pedagogical support in 
implement the problems (Virtanen, 2014). With AR application, most student able to 
remember and retain the knowledge in the topic that were taught (Rasalingam, 
Muniandy, & Rasalingam, 2014). 
According to the survey conducted in 2017, it revealed that the number of 
students enrol in STEM (Science, Technology, Education and Mathematics) subjects 
are declining. Asean Academy of Engineering and Technology honorary president 
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Datuk Hong Lee Pee said the number of students taking pure science classes are now 
less than 21% compared with 50% in the past  (Nation, 2017). The teacher said that, 
most students are not naturally interest in STEM (Madeline Will, 2017). Due to this 
phenomena the result in science subject was decline. According to study reported in 
TIMSS (Trends in International Mathematical Science Study) result from 1999 (before 
PPSMI was introduced) to 2015 (after PPSMI ended), declined drastically compared 
with other countries. Although students’ Science achievement in PISA (Programme 
for International Student Assessment) rose from 53rd place in 2012 (421) to 48th place 
in 2015 (443) and, in Mathematics, rose from 52nd place in 2012 (420) to 46th place 
in 2015 (446), it is still below the international average in the teaching of Science and 
Mathematics (Madeline Will, 2017).  
In early age of education, students are difficult in understanding the concept of 
science especially in learning the nature of conceptual of science process (Srisawasdi 
& Wangsomnuk, 2015). In science curriculum, the water cycle, Photosynthesis and 
butterfly life cycle concepts are the topics that were first introduce in primary 
education and further until secondary education. These topics has been raises a number 
challenges in learning and teaching process due to its conceptual difficulty, leading 
lack of interest and misconceptions among students. Students are difficult in 
visualising the process, or relating it to things they can see (Russell, Netherwood, & 
Robinson, 2015). With AR technology, students can visualize the process by 
combining virtual information with real world information that can provide users with 
access to rich and meaningful multimedia content (Srisawasdi & Wangsomnuk, 2015). 
Table 1.1 shows the summary of problems that faced by student in sciences education. 
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